TM Information Systems raise important issues for formalizing norms that require extensions and revisions of previous foundational work. For example, extension and revision is required of the fundamental assumption of the Event Calculus:
iOrgs

TM Information Systems
In the organization lies the power.
iOrgs Information Systems have been developed as a technology in which organizations have people that are tightly integrated with information technology that enables them to function organizationally [Hewitt and Inman 1991; Hewitt 2008b Hewitt , 2008d . i iOrgs formalize existing practices to provide a framework for addressing issues of authority, accountability, scalability, and robustness using methods that are analogous to human organizations.
ii . In general  iOrgs are a natural extension Web Services, which are the standard for distributed computing and software application interoperability in large-scale Organizational Computing.  iOrgs are structured by Organizational Commitment that is a special case of Physical Commitment [Hewitt 2007 [Hewitt 2008b that is defined to be information pledged.
iii This paper discusses how iOrgs require Direct Logic in reasoning and participatory grounding checking in systems analysis: 1. The development of iOrgs and the extreme dependence of our society on these systems have introduced new phenomena. These systems have pervasive inconsistencies among and within the following: o Norms that express how systems can be used and tested in practice o Policies that express over-arching justification for systems and their technologies o Practices that express implementations of systems Different parties are responsible for constructing, evolving, justifying and maintaining practices, norms, and operations for large-scale Organizational Computing. In specific cases any one consideration can trump the others. Sometimes debates over inconsistencies can become quite heated, e.g., between sales, engineering and finance. 2. Grounding checking iv is a fundamental tool in the analysis of iOrgs. However, previous work on model checking has been performed using the model of nondeterministic automata based on states determined by time-points. These nondeterministic automata are not suitable for iOrgs, which are highly structured and operate asynchronously with only loosely bounded nondeterminism. Instead analysis based on regions of space-time (as in Participatory Semantics [Hewitt and Manning 1996] ) is required.
Participatory Semantics
Participatory Semantics [Hewitt and Manning 1996] 
Contrast between Participatory Semantics and the Event Calculus
Participatory Semantics is based on 4-dimensional regions of space-time whereas the Event Calculus is based on events (which take 0 time) on a global universal time-line. This paper does not use the usual Event Calculus formalism [Kowalski and Sergot 1986, Miller and Shanahan 1999] . A principle reason for not adopting the Event Calculus is avoidance of its fundamental assumption:
"Time-varying properties hold at particular time-points if they have been initiated by an action at some earlier time-point, and not terminated by another action in the meantime." The fundamental assumption of the Event Calculus is overly simplistic when it comes to organizations in which time-varying properties have to be actively managed in order to continue to hold and termination by another action is not required for a property to no longer hold. I.e., if active measures are not taken then things will go haywire by default. For example consider the following property: "Drive safely" It might be said that the property was "terminated" when a driver collides with another vehicle. However, it is often the case that some "unsafe driving" occurred before the collision! By convention, the AM and PM regions for California are adjacent to each other. However, this adjacency does not require the existence of any event that occurs throughout California and the lack of such an event is not material to Participatory Semantics. However, there is no terminating event as required by the Event Calculus.
Commitment
According to [Hewitt 2007 ], a Physical Commitment PC is defined to be a pledge that certain information I holds for a physical system PS for a space-time region R. Note that physical commitment is defined for whole physical systems; not just a participant or process. This paper uses a mythical Santa Cruz FishMarket x to illustrate how organizational commitments can be formulated at a higher level of abstraction. The Santa Cruz FishMarket uses an electronic English Auction starting with a reserved price in which a certain time is allowed for more bids to come in before the bidding is closed. As each higher bid is received, the new minimum bid is announced to the participants. Tie bids are broken by choosing the one which arrived first as the winner. Consequently the Santa Cruz FishMarket is an organizational commitment with an auction of buyers and sellers.
An implementation xi for a SimpleAuction for the Santa Cruz FishMarket is given in the appendix. 
Participatory Grounding Checking
The denotational semantics of concurrency were first developed in [Clinger 1981 ]. Subsequently [Hewitt 2006b ] developed the TimedDiagrams model with the Computational Representation Theorem which states:
The denotation DenoteS of a closed xiii system S represents all the possible behaviors of S as
where ProgressionS is an approximation function that takes a set of approximate behaviors to their next stage and ⊥S is the initial behavior of S.
The denotational semantics exhibits relatively unbounded nondeterminism because in the delivery of a message can occur a relatively unbounded amount of time after it is sent. This relatively unbounded nondeterminism can cause trouble with traditional global state-based approaches [Bianculli, Morzenti, Pradella, San Pietro, Spoletini 2007; Bordini, Fisher, Visser, and Wooldridge 2004; Cliffe, De Vos, and Padget 2006; Desai, Cheng, Chopra, and Singh 2007; Venkatraman and Singh 1999, etc.] because of the following issues:
 State explosion because of the increase in possible interleavings of global states  Modeling failure because the system being modeled is not finite state
Participatory grounding checking makes use of the Representation Theorem to characterize possible alternative computations. In participatory grounding checking:  Explosion is less of a problem because local groundings are modeled instead of global state. Also Participatory Semantics can be used to abstract high level properties of denotations in a way that is similar to how abstraction has been used in global state model checking. xiv  Communication is modeled as being fundamentally one-way and asynchronous. In this way modeling problems such as occur using Petri Nets and synchronous process calculi are avoided [Padget and Bradford 1998 ].
For example consider the system with SimpleAuction (defined in the appendix of this article) augmented with bidders like the following: Note that seller, buyer, and delivery are all space-time participations in the above norm. Consequently, there is enough information to specify that the buyer pays the agreed price to the seller on delivery of the purchase. 
Direct Inference
Direct inference is used in to directly infer conclusions from premises. For example, suppose that we have
which says that in Boston , a weekday at 5PM infers a traffic jam.
2) ├ Boston TrafficJam
which says that in Boston , no traffic jam.
In classical logic, WeekdayAt5PM is inferred in Boston from 1) and 2) above. But fortunately in Direct Logic:
which says in Boston, there is a particular proposition (WeekdayAt5PM) that cannot be inferred in Direct Logic from 1) and 2) above.
Consequently, direct inference comes into play even in the absence of overt inconsistency. " he observed." In the spirit of Catch-22, consider the follow axiomatization of the above: Thus there is an inconsistency in in that both of the following hold:
Paradigm shift from Inconsistency Denial to Rapid Recovery
ThePrince and Catch-22 illustrate the following important points:  Even a very simple microtheory for normative reasoning can engender inconsistency In practice, it is impossible to verify the consistency of a theory for a practical domain.  Improved Safety in Reasoning. It is not safe to use classical logic and probability theory in practical reasoning.
Norms at Santa Cruz FishMarket
Norms are commitment supported by communities of practice.
Norm: At Santa Cruz FishMarket, there is no collusion among buyers and sellers.
Formalizing the norm above is the subject of future research.
Conclusion
iOrgs raise important issues for inconsistency robustness and participatory grounding checking. This paper presents some ideas for formalizing these issues. Relationships among these issues are analyzed using illustrations from FishMarket and The Prince. xv Implemented in ActorScript TM [Hewitt 2010] xvi The symbol  is used to begin a comment that extends to the end of the line.
xvii Expressed in Direct Logic [Hewitt 2008c ] (see discussion later in this paper).
xviii Note that (unlike Venkatraman and Singh [1999] ), no assumption is made that the buyers and sellers are not malicious, e.g., no use is made of time-stamps that can be forged.
xix Statistical probabilistic (fuzzy logic) systems are affected follows: Suppose (as above)
Thus contraposition is built into probabilistic (fuzzy logic) systems and consequently incorrect information can be generated. The above example illustrates that the choice of how to incorporate measurements into statistics can effectively determine the model being used. In this particular case, the way that measurements were taken did not happen to take into account things like holidays and severe winter storms This point was largely missed in [Anderson 2008 ] which stated
